Purification, characterization, and cDNA cloning of procathepsin L from the culture medium of NIH-Sape-4, an embryonic cell line of Sarcophaga peregrina (flesh fly), and its involvement in the differentiation of imaginal discs.
A cysteine proteinase that preferentially hydrolyzes carbobenzyloxy-Phe-Arg-MCA (MCA, methylcoumaryl-7-amide) was purified from the culture medium of NIH-Sape-4 cells. The molecular mass of this enzyme was easily changed from 50 to 35 kDa, without appreciable loss of enzyme activity. From the analysis of its cDNA, this enzyme was concluded to be a procathepsin L of Sarcophaga. Only procathepsin L was found in the medium, while the mature 35-kDa cathepsin L was found exclusively in the cells, indicating that the cells have a mechanism to secrete procathepsin L selectively. An antibody against procathepsin L was found to inhibit the differentiation of imaginal discs cultured in vitro in the presence of 20-hydroxyecdysone. In fact imaginal discs were shown to secrete procathepsin L into the culture medium. These results suggest that procathepsin L is an essential proteinase for differentiation of imaginal discs. Northern blotting analysis revealed that unfertilized eggs contain a significant amount of mRNA for the procathepsin L as a maternal mRNA.